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Traffic Accident Data Processing
D o n a l d  F. P e t t y
Engineer of Traffic Research and Surveys 
Indiana State Highway Commission
The following is a portion of the Highway Safety Program Stand­
ards developed by the United States Department of Transportation 
and published June 27, 1967. It is Standard 4.4.9 and is entitled 
“ Identification and Surveillance of Accident Locations.”
“ IN T R O D U C T IO N
The Bureau of Public Roads and the state highway departments are 
already conducting a program for the detection and correction of high 
accident locations. Similar programs for roads and streets not on the 
federal-aid highway systems should be instituted in all states.
“ B A CK G R O U N D
. . . such uniform standards shall include, but not be limited to . . . 
surveillance of traffic for detection and correction of high or potentially 
high accident locations . . .
Highway Safety Act of 1966 
23 USC 204 (a)
“ PURPOSE
T o identify specific locations or sections of streets and highways 
which have high or potentially high accident experience as a basis for 
establishing priorities for improvement, selective enforcement, or other 
operational practices that will eliminate or reduce the hazards at the 
location so identified.
“ S T A N D A R D
Each state, in cooperation with county and other local governments, 
shall have a program for identifying accident locations and for main­
taining surveillance of those locations having high accident rates or 
losses.
“ I. The program shall provide, as a minimum, that:
A. There is a procedure for accurate identification of accident 
locations on all roads and streets.
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1. T o  identify accident experience and losses on any specific 
sections of the road and street system.
2. T o  produce an inventory of :
a. High accident locations
b. Locations where accidents are increasing sharply
c. Design and operating features with which high accident 
frequencies or severities are associated.
3. T o  take appropriate measures for reducing accidents.
4. T o  evaluate the effectiveness of safety improvements on 
any specific section of the road and street system.
B. There is a systematically organized program:
1. T o  maintain continuing surveillance of the roadway net­
work for potentially high accident locations.
2. T o  develop methods for their correction.
“ II. The program shall be periodically evaluated by the state and the 
National Highway Safety Bureau shall be provided with an 
evaluation summary.”
T H E  SYSTEM
Obviously, this involves all local roads and streets as well as state 
highways and, therefore, involves all of those who have jurisdiction 
over roads and streets in Indiana.
The largest problem incurred when processing large quantities of 
accident records is the inability to locate accidents in a numerical form 
so that they can be processed in a useful manner. As the result of a 
research project conducted for the Indiana State Highway Commission 
at Indiana University, it was decided to use the U.S.G.S. state plane 
coordinate grid for locating accidents. This has the advantage of not 
having to be revised when a new section of highway is constructed, as 
is the case with systems tied to the highway. It also has other 
advantages, such as being able to describe recreational areas, school 
zones, game preserves, and any other area having a location within the 
state. Obviously, it also has uses other than for accident location.
T o locate an accident with this system, an officer at the scene or a 
trained person in a central office from an essay description of the 
location can locate the accident on a U.S.G.S. map and assign the co­
ordinates and highway sub-section code. This is an over-simplification 
of the procedure, but one can visualize how we have solved this prob­
lem. W e started coding accident locations in this manner January 1, 
1967, by contract, and hope to have it done by state and local enforce­
ment agencies starting January 1, 1969.
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W ith approximately 200,000 accidents per year, it can be seen that 
manual processing of these reports would be impractical. A  computer 
system was, therefore, developed to file the accident detail information 
which are and have been prepared by the Indiana State Police, the 
accident location information which has been prepared under contract 
with Indiana University, and the highway sufficiency inventory informa­
tion which is prepared and maintained by the Long Range Planning 
Department of the Indiana State Highway Commission. This system 
is shown in general form in Figure 1. The location file is basically the 
“ key” to the other files and provides direct access to them. This method 
of access is possible since these files are on disk (not tape or punch 
cards).
Fig. 1. The accident location file is the “key” to finding information in 
three other files
The location file, shown in Figure 2, contains a “ key” to given 
county, city, and state highway accidents so that information for any 
desired location can be obtained. It includes the address references 
for the appropriate sufficiency inventory record (state highways only), 
accident history records, and plotting records as well as some constant 
information such as: 1) the terminal coordinates of the state highway 
subsections, 2) city codes, and 3) road and street class codes (primary, 
secondary, local, rural, urban, etc.) for the TA-1 Statewide Mileage,
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Fig. 2. Information provided in the location file
Travel, and Non-Fatal and Fatal Injury Accidents table.
The sufficiency inventory file, shown in Figure 3, will apply to state 
highways only. It contains the road records, bridge records, and railroad 
grade crossing records and the sufficiency inventory control information 
which includes: 1) highway district, 2) highway system, 3) county,
4) road identity, and 5) road subsections. A  subsection is a length of 
highway, under state jurisdiction, which has the same A D T , number of 
lanes, lane width, shoulder width, etc. Wherever these features change 
or at district lines, county lines, or city limits, there is a break in the 
subsections. These are logical breaks for safety as well as for design 
purposes. In addition, this file contains the physical characteristics of 
road subsections such as: 1) subsection length, 2) A D T  group, 3) 
surface type, 4) shoulder width, 5) lane width, etc. It also includes 
accident statistical data by road subsection such as: 1) number of acci­
dents, 2) number of fatal accidents, 3) number of fatalities, 4) num­
ber of non-fatal injury accidents, 5) number of injuries, and 6) total 
dollar value of property damage accidents.
The accident history record file (Figure 4) consists o f: 1) acci­
dent number, 2) coordinates, and 3) basic accident information. The 
accident information includes: 1) source of report, 2) date of accident, 
3) day of week, 4) time of day, 5) weather condition, 6) road surface 
condition, 7) severity of accident, 8) accident type, etc. This is the 
information made available from the Indiana State Police records.
The highway plotting file (shown in Figure 5) has not been 
created as of the present time. However, it is hoped that a contract will 
be let soon to complete this work. The plots will include: 1) points 
of alignment, 2) intersections, 3) structures, 4) railroad crossings,
5) traffic control devices, and other points which will be required to 
describe the highway system along with data such as crossroad A D T .
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Fig. 3. Information provided in the sufficiency inventory file
USES OF AV AILA BLE  IN F O R M A T IO N
The TA-1 or Statewide Mileage, Travel, and Non-Fatal and Fatal 
Injury Accidents table, which was mentioned previously, will be one 
of the outputs of this system. This table is required by the Bureau 
of Public Roads and provides interesting and useful information relative 
to the severity of accidents on the various classes of roads. More 
specifically, this table shows the number and accident rates for fatal 
accidents, fatalities, non-fatal injury accidents, and injuries from fatal 
and non-fatal accidents on the following classes of roads:
01 Interstate, rural 04 Other FAP, urban
02 Interstate, urban 05 FAS— state, rural
31 Traveled way— interstate, rural 06 FAS— state, urban
32 Traveled way— interstate, urban 07 FAS— local, rural
03 Other FAP, rural (county federal-aid)
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Fig. 4. Information provided in the accident history record
Fig. 5. Information to be provided in the Indiana State Highway Plotting 
File when it is developed in the future
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08 FAS— local, urban (urban extensions)
09 Other state, rural
10 Other state, urban
11 Local, rural (county roads)
12 Local, urban (city streets)
Another, and probably the most important, use of the existing 
data and system is the process of performing a “ quality control” analysis 
of the state highway system. This is one of the most valuable, and 
least used, techniques of accident analysis developed in recent years. 
It was first reported by Norden, Orlanski, and Incobs at the Highway 
Research Board annual meeting in 1955, and further refined by Burton 
Rudy in 1962 and Donald A. Morin in 1966. This technique is recom­
mended to the states by the Bureau of Public Roads as a method of 
selecting road sections or spots which are “ out of control” and thus 
correctable through traffic and engineering procedures.
W e are fortunate that the sufficiency inventory sections used by the 
Long Range Planning Department were selected with the similar criteria 
as we would have used for accident analysis. All of the sections are 
generally long enough to accumulate a sufficient quantity of accidents 
for analysis and yet short enough for the procedure to be sensitive to 
differences in accident-causing factors. W e, therefore, will use these 
sections for the quality control analysis.
The state highway system will be divided into four categories: 
1) freeways, 2) multi-lane divided, 3) multi-lane undivided, and 4) 
two-lane. The number of accidents, length, and A D T  for each cate­
gory will be obtained from the files, and the accident rate for each 
category will be calculated. Also, the average accident rate will be 
calculated for each of the four categories of highways. Then the control 
limit curves (upper and lower) for each of the four categories will be 
calculated by the following formula (see Figure 6) :
Therefore, when placing the accident rate for each section on this 
graph, according to its travel, it will be revealed whether the section
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Fig. 6. Critical accident rate by vehicle exposure
is “ out of control” or not. If it is “ out of control,” the specific point 
will be above the upper limit curve. Conversely, it will also show if 
a section of road is “ out of control” on the safe side, by being below 
the lower limit curve.
After establishing which sections are “ out of control,” these can 
be further analyzed to better determine what the problem is. Such 
analysis would include detail studies to determine where the accidents 
are occurring within the sections, night-day accident ratios, and kind 
of accidents (rear-ends, side-swipes, head-ons, right-angles, etc.). All 
of these analyses point out some problems which indicate solutions. 
The next step in this process will be to have a field investigation to 
determie the exact improvement which should be effected. The recom­
mendations from the field study are based on existing engineering 
knowledge and judgment being done at the present time.
A  record of these improvements will be kept and a sample created 
to predict the average benefit received from each type of improvement. 
Also, the cost of these projects will be accumulated, and the average 
cost of each type of improvement will be known. From the estimated 
cost of a specific proposed project and the average benefit dollar value 
for that type of project, the cost-benefit-ratio can be calculated. These 
can then be used to assign priorities to the list of projects obtained from 
the “ quality control” procedure. Along with maintaining these records 
for cost-benefit analyses, the accident records will be kept to determine 
if each improvement actually decreased the accidents. This will be done
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on a statistical significance basis as described by R. M . Michaels in 
“ Traffic Engineering” in the September 1966 issue.
S U M M A R Y
In summary, the file system for the computer has been described. 
It includes a location file, accident history file, sufficiency inventory file, 
and a plotting file. This file system and the associated data filed in it 
will be used to select spots and sections for improvement based on a 
safety justification. This procedure consists of selecting sites which 
are “ out of control” and placing a priority on them. In addition, this 
computer file system will be used to conduct spot and section accident 
detail studies and to conduct other studies such as day-night ratios, car- 
truck ratios, and accident type studies.
This system will be available to county and city administrations in 
the future for similar analyses on local roads and streets. It will require 
a sophisticated analysis by local agencies to obtain federal funds for the 
correction of problem accident locations. Therefore, I recommend that 
all city and county officials familiarize yourselves with these planning 
procedures.
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